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Description

TECHNICAL FIELD

[0001] The present invention is in the field of analytical
measurements. In particular, it relates to a method for
quantifying the soil dispersion capacity of a cleaning
product or component thereof.

BACKGROUND

[0002] Detergent formulators are constantly trying to
improve cleaning products. In order to assess the clean-
ing properties of a product it is desirably to quantify its
soil removal capacity. This would help to minimise the
amount of testing needed during product designs.
[0003] A method in accordance with the preamble of
claim 1 of the present invention is disclosed in Barker G.
E. and Kern C. R.: "A comparison of two methods for
testing detergents", The Journal of the American Oil
Chemists’ Society.
[0004] The objective of the present invention is to pro-
vide a technique capable to quantify the soil removal ca-
pacity of a cleaning product and a component thereof.
The present invention also tries to provide a technique
that can be used to quantify the soil removal capacity of
a cleaning product or components thereof under real con-
ditions. For example, to evaluate a dishwashing deter-
gent under the conditions found in an automatic dish-
washing machine.

SUMMARY OF THE INVENTION

[0005] According to a first aspect of the invention, there
is provided a method for quantifying (i.e., to measure
quantitatively) the soil dispersion capacity of a cleaning
product or a component thereof. The method comprises
the following steps:

a) making a solution comprising the cleaning product
or a component thereof;
b) adding the soil to the solution resulting from step
a) to form a mixture; and
c) measuring the light blocked by the mixture, where-
in the light blocked by the mixture is quantified by
measuring obscuration using a particle size analys-
er.

[0006] The method of the invention allows quantify the
soil dispersion capacity of a finished cleaning product
(including personal cleansing, laundry, manual and au-
tomatic detergent, hard surface cleaners, etc) and also
of components of the cleaning product such as sur-
factants, polymers, etc. The method is particularly suit-
able for measuring the soil dispersion capacity of sur-
factants.
[0007] Preferably the solution is an aqueous solution.
When the soil is added to the solution of the cleaning

product or component thereof, a dispersion is formed,
the dispersion comprises cleaning product or cleaning
component/soil in particulate form. The light blocked by
the particles of the dispersion is measured. The meas-
urements can be performed using laser diffraction. The
light blocked by the mixture is quantified by measuring
obscuration using a particle size analyser based on laser
diffraction.
[0008] The cleaning products to be assessed accord-
ing to the method of the invention can comprise water-
insoluble material (i.e., insolubles). In embodiments
where this is the case, the method of the invention com-
prises the step of separating the insolubles, this can be
done by any known means such as filtration.
[0009] In preferred embodiments the method of the in-
vention comprises the step of measuring the light blocked
by a solution of the cleaning product or component there-
of and subtracting it to the light blocked by the mixture
of the solution of the of the cleaning product or component
thereof and the soil. This takes away the background
noise due to the cleaning product or component thereof.
[0010] The method of the invention can be performed
under simulated real life conditions, this is extremely rel-
evant in cases in which the soil dispersion capacity of
products and components thereof varies with different
operation conditions, such as time, temperature, etc. This
has been found particularly useful in the case in which
the product is to be used in an appliance as for example
an automatic dishwashing. What it is important is not the
performance of a cleaning product at a fix point on time
of the dishwashing process but the performance of the
product over the whole dishwashing process. Thus, the
method of the invention is extremely useful for the design
of automatic dishwashing cleaning products.
[0011] In preferred embodiments the simulation of the
appliance takes place in a temperature controlled vessel,
adapted to simulate the working conditions of an appli-
ance. A jacketed vessel has been found most suitable
for use herein.
[0012] The method of the invention is particularly suit-
able for determining grease dispersing capacity of clean-
ing products or components thereof. It is also suitable for
any other soils that are dispersed rather than dissolved
in the presence of the cleaning product or component
thereof to be measured. Especially for particulate soils.
"Particulate" for the purpose of the invention includes
droplets and materials in solid form whose particle size
change during the cleaning process, such as clay, etc.
[0013] As indicated herein before the method is very
well suited for determining the soil dispersing capacity of
surfactants, in particular for determining the grease dis-
persing capacity.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention envisages a method for
quantifying the soil dispersion capacity of a cleaning
product or component thereof The method can be per-
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formed simulating real life conditions and contributes to
a simpler optimization of the design of cleaning products.
[0015] To illustrate the method of the invention the lard
dispersion capacity of a surfactant under automatic dish-
washing conditions and the lard dispersion capacity of a
dishwashing detergent product using obscuration are de-
tailed hereinbelow. Obscuration is defined as the amount
of laser light blocked and scattered by the particles com-
prised in a dispersion. i.e., the amount of light that is not
transmitted through the dispersion. Thus, the higher the
obscuration the better is the soil dispersing, and in par-
ticular grease dispersing capacity, of the surfactant. In
order to subject the surfactant to similar conditions to
those found in a dishwasher, a solution comprising the
surfactant is subjected to a temperature profile ramping
from 30°C to 50°C and ending at 20°C. Meaningful points
in order to understand the soil (in particular grease) sus-
pending capacity of a surfactant are 36°C (close to the
lard solidification point) and 20°C, that is usually the low-
est temperature achieved during the discharge of the
dishwashing liquor.

Obscuration measurement

[0016] An aqueous solution comprising a surfactant is
prepared. Dyed lard is added to this solution to form a
mixture. This mixture is in the form of a dispersion. The
obscuration resulting from this dispersion is measured
vs time and temperature. The surfactant solution is pre-
pared by making 625 ml of a solution comprising 250
ppm of surfactant in deionised water, 574 ppm of sodium
carbonate and 1896 ppm of sodium tripolyphosphate (the
carbonate and phosphate are added to simulate the ionic
strength of a dishwashing detergent typical formulation).
[0017] In the case of an automatic dishwashing product
a solution is prepared comprising the finished product
(rather than just the surfactant). The resulting solution is
filtered to get rid of insoluble material.
[0018] The lard is prepared by mixing equal amounts
of lard (unsalted lard) supplied from four different super-
markets (for example, Asda, Tesco, Morrison and Sains-
bury in the UK). The lard preferably has a solidification
temperature in the range of from about 36°C to about
45°C. 0.1% w/w of Sudan III Red dye is added to the
mixture. The dyed lard is gently heated and then placed
into an oven at 50°C before 0.75 g is added to the sur-
factant solution.
[0019] Obscuration is defined as a zero angle turbidity
measurement which quantifies the amount of laser light
blocked and scattered by the particles present in a dis-
persion. i.e., the amount of light that is not transmitted
through the dispersion. It is akin to absorbance in the
case of a spectrophotometer and is directly and linearly
proportional to sample concentration.
[0020] The obscuration of the surfactant/lard disper-
sion is measured using a laser diffraction particle sizing
instrument (Mastersizer 2000 from Malvern Instru-
ments). The instrument is connected to a jacketed beaker

containing the dispersion to be measured (sur-
factant/lard). The dispersion is re-circulated between the
beaker and the sampling cell of the particle sizing instru-
ment where the obscuration is measured.
[0021] The jacketed beaker is connected to a thermo-
static water bath to control the temperature of the sus-
pension. The initial temperature of the dispersion is 30°C.
Then a ramp is commenced where the temperature is
taken up to 50°C (this usually takes about 16 minutes)
the dispersion is then cooled to 20°C (this usually takes
about 1 hour and 45 minutes). The heating and cooling
rates are substantially linear, preferably linear. Prefera-
bly the heating rate is about 1.25°C/min and the cooling
rating is about 0.3°C/min. This temperature cycle simu-
lates the working conditions inside an automatic dish-
washer.

Detailed protocol to measure obscuration

[0022] The equipment used include: a laser diffraction
particle sizing instrument Malvern Mastersizer 2000; a
wet dispersion system equipped with an impeller (Mal-
vern Hydro 2000MU) and a jacketed beaker; a thermo-
static water bath (e.g. Lauda Ecoline RE320) to feed the
jacket of the jacketed beaker and regulate actual sample
temperature via an external Pt100 thermocouple with PID
feedback loop; and a means of supplementing the water
bath cooling rate to achieve the desired cooling ramp
target (e.g. Haake EK20 refrigerated immersion coil cool-
er, frozen "cool packs" or similar).
[0023] The following steps are used to measure the
obscuration of a surfactant/lard system:

1. Switch on Mastersizer 2000 and open software.
Allow 30 minute warm up period for laser stabilisa-
tion, prior to commencing measurements.
2. 625 ml of the surfactant solution are transferred
to the jacketed beaker.
3. The impeller unit is placed into the centre of the
jacketed beaker.
4. Stirring at 1400 rpm is started.
5. The surfactant solution is circulated around the
measurement cell to equilibrate its temperature with
the surfactant solution.
6. Stirring is stopped and started again at 1400 rpm
(to facilitate removal of any unwanted air in the sys-
tem).
7. The speed of the stirrer is increased to 2000 rpm.
8. A thermocouple is inserted into the jacketed beak-
er.
9. The sample is left to equilibrate at 30°C.
10. When 30°C is reached the 0.75 g of melted lard
is injected into the centre of the beaker and obscura-
tion measurement is commenced.
11. Immediately after, heating of the water bath from
30°C to 50°C is commenced (this takes about 16
minutes).
12. When 50° C is reached, the water bath is imme-
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diately adjusted to cool the sample down to 20°C
(this takes about 1hour and 45 minutes).

[0024] Figure 1 shows the obscuration of 417 ppm Brij
30 (2-(dodecyloxy) ethanol available from Aldrich) in the
presence of 0.75g of lard in the presence of 574ppm of
sodium carbonate and 1896 ppm of sodium tripolyphos-
phate.
[0025] A calibration curve is used to find out the rela-
tionship between obscuration and the level lard dis-
persed.
[0026] To measure the obscuration of an automatic
dishwashing product the method is as described above
but the surfactant is replaced by the automatic dishwash-
ing product. To create the solution the product is placed
in a beaker with 5 litre of distilled water at 50°C, the prod-
uct is left to dissolve for a period of 60 minutes, stirring
at 300 rpm without heating (thus allowing the solution to
cool from 50°C to around 35°C at the end of the 60 min-
utes). After 60 minutes the resulting solution is filtered
using a vacuum pump and Hartley funnel to pass the
liquor through a Whatman GF/C (coarse) glass microfiber
filter. The filtrate is collected and vacuum filter a second
time, using a Whatman GF/F (fine) glass microfiber filter.
[0027] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm".

Claims

1. A method for quantifying the soil dispersion capacity
of a cleaning product or component thereof where
the method comprises the following steps:

a) making a solution comprising the cleaning
product or component thereof;
b) adding the soil to the cleaning product or com-
ponent thereof solution to form a mixture; and
c) measuring the light blocked by the mixture,
characterized in that
the light blocked by the mixture is quantified by
measuring obscuration using a particle size an-
alyser.

2. A. method according to claim 1 comprising the ad-
ditional step of insoluble separation from the solution
of step a).

3. A method according to any of the proceeding claims
comprising the step of measuring the light blocked
by the solution of step a) and subtracting it to the
light blocked by the mixture formed in step b).

4. A method according to any of the proceeding claims
wherein the light blocked by the mixture is measured
under simulated appliance conditions, preferably the
simulated appliance is an automatic dishwashing
machine.

5. A method according to claim 4 wherein the simulated
appliance conditions take place in a temperature
controlled vessel.

6. A method according to claim 5 wherein the temper-
ature controlled vessel is a jacketed vessel.

7. A method according to any of the proceeding claims
wherein the soil is grease or any a particulate soil.

8. A method according to any of the proceeding claims
wherein the cleaning product component is a sur-
factant or a surfactant system.

Patentansprüche

1. Verfahren zur Quantifizierung der Schmutzdispersi-
onskapazität eines Reinigungsprodukts oder einer
Komponente davon, wobei das Verfahren die folgen-
den Schritte umfasst:

a) Herstellen einer Lösung, die das Reinigungs-
produkt oder Komponente davon umfasst;
b) Zugeben des Schmutzes zur Lösung des Rei-
nigungsprodukts oder Komponente davon, um
eine Mischung zu bilden; und
c) Messen des von der Mischung blockierten
Lichts; dadurch gekennzeichnet, dass
das von der Mischung blockierte Licht durch
Messen der Verdunkelung unter Verwendung
eines Teilchengrößenanalysators quantifiziert
wird.

2. Verfahren nach Anspruch 1, umfassend den zusätz-
lichen Schritt des Trennens von unlöslichen Teilchen
von der Lösung von Schritt a).

3. Verfahren nach einem der vorstehenden Ansprüche,
umfassend den Schritt des Messens des von der
Lösung von Schritt a) blockierten Lichts, und des
Subtrahierens dieses vom Licht, das von der in
Schritt b) gebildeten Mischung blockiert wird.

4. Verfahren nach einem der vorstehenden Ansprüche,
wobei das Licht, das von der Mischung blockiert wird,
unter simulierten Gerätebedingungen gemessen
wird, wobei das simulierte Gerät vorzugsweise eine
automatische Geschirrspülmaschine ist.

5. Verfahren nach Anspruch 4, wobei die simulierten
Gerätebedingungen in einem temperaturgeregelten
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Gefäß stattfinden.

6. Verfahren nach Anspruch 5, wobei das temperatur-
geregelte Gefäß ein ummanteltes Gefäß ist.

7. Verfahren nach einem der vorstehenden Ansprüche,
wobei der Schmutz Fett oder ein beliebiger teilchen-
förmiger Schmutz ist.

8. Verfahren nach einem der vorstehenden Ansprüche,
wobei das Reinigungsprodukt ein Tensid oder ein
Tensidsystem ist.

Revendications

1. Procédé de quantification de la capacité de disper-
sion de salissures d’un produit de nettoyage ou d’un
composant de celui-ci, où le procédé comprend les
étapes suivantes :

a) fabrication d’une solution comprenant le pro-
duit de nettoyage ou un composant de celui-ci ;
b) ajout des salissures à la solution de produit
de nettoyage ou de composant de celui-ci pour
former un mélange ; et
c) mesure de la lumière bloquée par le mélange ;
caractérisé en ce que
la lumière bloquée par le mélange est quantifiée
en mesurant l’obscurcissement en utilisant un
analyseur de taille de particules.

2. Procédé selon la revendication 1, comprenant l’éta-
pe supplémentaire de séparation des insolubles de
la solution de l’étape a).

3. Procédé selon l’une quelconque des revendications
précédentes, comprenant l’étape de mesure de la
lumière bloquée par la solution de l’étape a) et de
soustraction de celle-ci de la lumière bloquée par le
mélange formé dans l’étape b).

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la lumière bloquée par le
mélange est mesurée dans des conditions d’appareil
simulé, de préférence l’appareil simulé est un lave-
vaisselle automatique.

5. Procédé selon la revendication 4, dans lequel les
conditions d’appareil simulé se déroulent dans un
récipient à régulation de température.

6. Procédé selon la revendication 5, dans lequel le ré-
cipient à régulation de température est un récipient
gainé.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel les salissures sont de la

graisse ou n’importe quelles salissures particulaires.

8. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le composant de produit
de nettoyage est un agent tensioactif ou un système
tensioactif.
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